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DESCRIPTION OF SELFCTED PHYSTCAL CHARACTTRISTICS

INACIPES ~abbpunime o= st U A s

O° THF, NORTH7AST KAZAKHSTAN AR7A: A PRELIMINARY REPORT

I. INTRODUCTION

The follewing study provides a short deseription of the terrain,
petrography, flora, soils, and mineral content of lakes for the
Northeast Kasakhstan Ares. The area 1s roughly a reetangie bounded
by the perallels 45°N and 53°N and the meridians 75°F and 85°7%.
Included in the area are all of Semipalatinsk Oblast, most of Tast
Kazakhstan Oblast, the esstern extremity of Karaganda Oblast, the
northern portions of Alma Ata and Taldy-Kurgan Oblasis, and the southern
extremities of Pavliedar Chblsast and Altay Kray. A brief statement of
the bes’f, available topogrephic map coverage 13 appended (see p. 35).

Physiographically the area sccuples the southeastern extremilty
of the West Siberian Lowland; ths eastern part of the Kazekh Folded
Upland, the weatern part of the Altay Mountalns, and the desert sands
south of Lake Balkhash. Throughout the study, wherever the terms
Veat Siberisn Lowland, Kazakh Folded Upland, Balkhash Sands, and Altay
Region are used, they refer only to those portions of the broader

physiographic areas that 1ie within the Northeast Kazakhstan Area.
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A. TFest Siberisn lLowlani

The low=lying Mest 3Siberisn Lowland iz dominated by gertly
undilating forms of miero- and meso-relisf., The area slopes gradually
%o the north and northeast, with elevations ranging beiween 1L{{) meters
Lo the north and 200 metars to the socuth. The plain is poorly drained
and is evossed by only a few weakly incised rivers. On the broad and
~undiasesied interfleuves are a large mmber of small lakes. The
general sppearance of the surfage is domineted by these numercus lales
rathay than by the rivsrs.

‘The Irtysh River rouzhly divides the Lowland into (1) & slightly
hiliy reglion to the south, which is part of the transition fren the
Kazakh Upland te the Tes%t Siberian Lowland, characterized by gantly
sloping low hills only a Tew meters in heighty (2} to the nortn o;t‘ the
river, an area of low, broad, very gentl; sloping ridges aeverai
'?A:iicmatem long, aligned chiefly In a northsast-southweat direction,

with small lskee or streens ir dspressions betwesn the ridges.

B. Kgzakh Folded Uplsnd
The terrsin of the Kazekh Folded Upland, whiech lles to the south

of the Weat Siberian Plain, rangss from mountains to low hills. At
one tims the upland waas bigh mountain rangss; these have been eroded to

such an extent that today ths arca possesses some characterisiics of
s peneplene. Feaentially the region is very hilly, with mount:in
romnants rising above the general asurface level.

o 2 -
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Thrroughout the cenmtral portion is an elmost latitudinal highland
belt of separate low mountain maseifs (Karkeral Hills, Tarbegatay
Mountains, and Chingiz-Tau), which act as a water divide for streams
flowing to Lake Balkhash, the Tengiz Depression, and the Irtysh River.
The highest elevations occur in the Tarbagatay Range, where a few
massifs exceed 2,000 meters and individual peeks rise aveﬁ higher.
Throughout the remainder of the highland belt the heights are
approximi‘;ely 1,200 meters. To the north, south, and east of the highland
balt, the relief graduslly decreases. In the north the terrain
gradually merges with the Weat Siberian Lowland, to the east the deep
Irdysh v'aliey separates it from the higher Altay Mountains, and to the
a_outh are Lake Balkhash and the desert sands to the south of it.
‘Beyond the central highland belt the terrsin is characterized by low,
rolling hills, generally of uniform elevation.

Ths Kagzakh Folded Upland may be furthar subdivided into five
tvarmin provinces: the Kalba Range, the Zaysan Basin, Tarbﬁgatuy
- Mountaine, the Chingiz Reglon, and the Pribalkhash-Karkaral Regiom.

The northern and eastern bmxﬁdary of the Kalba area is the Irtysh
River, the western is the Kyzyl River;, ths southern the Zaysan Valley.
The higheat slevations and greetest amount of dissection occur in the
east, Vhereas elevatlons in the west range from approximately 500
to 750 meters, some elevations in the more rugged eest exceed 1,400

matera. All of the rivers are tributaries te the Ixrtysh.
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The Zayssn Basin is located in the extreme eastern part of the
Kazakh Folded Upland. It is & wide, plain-like depreesion surrounded
on the north, east, and south by mountains., On the west it gradually
merges with the hills of the Upland. Lake Zaysan, with an elewmiion
of 399 meters, oceﬁpiea the lowest part of the basin, - Té. the north and
south of the lake, elevations increase at the rate of 2 to 6 meters per
kilometer. Toward the west the increase is more gentle, averaging
1.3 meters per kilometor. To the east, along the valley of the Black
Irtyash, the rate of inorease is slightly less. The basin floor is
almost flat, becoming rough only at the edges where 1t adjoins the
mountaine. .

Tlia Tarbagatay is a mountain range occupy:lné the southeast corner
of the Kazakh Folded Upland. It is the highest and most rugged part
of the Upland, having a few peaks that exceed 3,000 meters. The range
forms a divide Bétween rivers flowing northward to Lake Zayéan and
those flowing southward to.LakoB Balkhash, Sasyk-kul', and Aia-!m:l'.
Actually rivers reach these lakes only in the lpr:lrig; du:ing the rest
of the year the streams disappear in the semi-dssert areas at some
distance from the lakes. The northern slope of the Tarbagatay range
13 stesper than the southern. The crest is a narrow ridge with steep
alopn. The divide is o nearly level and little dissected tha‘h it
serves as a ceravan routs throughout its entire extent. |

The Chingiz Reglon occupies an area centered on the Chingiz<Tau
Range and extends from Lake Balkhash to the ¥est Siberian Lowland.

- 4 -
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The highest elevations are in the east, where the range attains heights
of 800 to 1,000 meters. The Chingiz.Tau is essentially a mountain
platean trending in a northwest-scutheast direction, which gradually
decreasas in elevation to the ;nerthwest a.nd ea'vantua.ll;}r divides into a
nunber of small, low mountain plateaus. The northern slopes of the
range have a steep gradient and are strongly disséctad by cany_on--like
valleys; the southern slopes have a much Ambre ge’ntie grad:lent.. -On
the northeast the Chingiz plateau is marked by a sharp initial drop in
elevation and then by a constantly decreasing slope that grﬁdmi]y
merges with the Meat Siberian Plain. The surface of the slope is
characterized by numerous low, moundetype hille of approximately the
same elevation. Interspersed among the hills are long, low ridges
trending in a northwest-southeast direction. Most of the ridges are
asymmetrical, with short, steep northern slepes and long, gentle
southern slopes. Valleys betwoen ridges and hills are comparatively
wide, but their floors are fough and are covered by hillocks and
erratice. The southwest slope from the Chingiz Range toward Like
Balkhash is marked by three broad terraces.

The Pribalkhash-Karkaral Region south of the Chinglz Range is
divided into (1) the Karkaral Hills, the higher, rougher mountain
remnants of the north; and (2) the Pribalkhash, the lower, rather evenly
sloping southern part. The Karkaral Range is strongly eroded, giving |
the appearance of a group of individual high,, rugged hillé’ developed
on extrusive rocks against a background of low, rolling hills in the
areas of sedimentary rock. Northern slopes of‘ the rugged hills are

-5 a
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usually 'steepe_r than the southern; they are generally eraggy and bare,
whereas those to the souﬁh are talus covered and have more soil cover. 4
ﬁlevations gradually inecrease from the West Siberian Lowland to an
average of roughly 670 metaers in the Karkaral Hills and decrease
southward toi 3.3 meters at Lake Baikhaah. ‘Tlevations of the highest
peaks arc slightly in excess of 1,200 meters. The south slope consists
of several broad plainelike terraces descending from the Ka.rkaral Hills
to Lake Balkhash. Only a few srosion remmants rise above the general
terrace levels. The slope terminates abruptly at the steep, northern
coast of Lake Balkhash.

C. Balkhash Sands ‘
The Balkhash Sands ares is a a desert plain sloping gently to the -

north and northwest toward Lake Balkhash. In the southeastern part

the Sands are osaential}y level; those of the western area contain a

- maltiplicity of low hillecks and sand _ridges aligned in a southweste
northeast direction. With the axc&ption of a comparatively small
northeastern cornar,. vhere moving, crescent-shaped dunes 'a.re encountered,
.ihe gands are fixed. Level alluvium, with some dunes, occupy the areas

immediately adjacent to the Ili and Kara-Tal Rivere.

‘D. Altay Region
The Altay Region includes two f.ypes of relief: (1) to the north

and northwest, rolling land trensitional from lowland to mountainy and

- 6 -
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(2_) to the east and south, typlcal Aliay plateau-like mountains of
verious elevations. The Altay is an o0ld peneplane thaf has been

broken by extensive faulting to form the present day lsndscape.

Between the Aley and Uba rivers in the north is a lowland area that
adjoins the West Siberian Lowland. ¥levations may be as loi as 250
meters. Southward from the Uba, hills besome higher and more mumerous
and mergs into low mountains with subdued relief. The southern and
eastern parts of the Altay are the high mountain areas, where individual
heights reach 3,000 meters and over. The area has true Altasy topcngmph&,
with plateau-like mountaing. The plateaus are well dissected by desp
crevasses and valleys, and a number of snow capped peaks rise above

the plateau surfaces.

-7 -
SECRET
STCURITY INFORMATION

Approved For Release : CIA-RDP79-00945A000100040001-8



[

+  Approved For Release : CémP79-00945A000100040001-8
-’ ” -’

ITI. PETROGRAPHY

A. West Siberian Lgbwlagd
Having been submerged beneath the sea from very early to Quaternary

times, the Mest Siberian Lowland is covered to great depths with
horizontal sedimentary deposits that have not been disturbed by folding.
Cross sections indicate that the Quaternary deposits are kla.rgely
sandstones, sands, and clays. The upper strata of these deposits tend
to possess the f_ollow:lng characteristios: '(1) stratified sandy clays
with marlj (2) fine grained sands with interstratifications of coarse
sands and conglomeratee; (3) clayey strata with layers of marl and

some veins of gypsum; and (4) stratified clays with a large mmber of
marl concretions. Sandstones make their appearance in the lower strata.
In the southeastern corner of the Weat Siberian Lowland, deposition of
clays and sands are also the regult of glacio~fluvial ;ction associated
with a limited advance of an ice sheet from the Altay Mountains.

B. Kazakh Folded Upland
| The Kazakh Folded Upland is divided into five petrograi:.hic provincest

(1) the “kibastus province, situated in the northwest and centered on
approximately 51°40'N, 75°20'E; (2) the Ba.yan;ﬁ.ul province, at approximately
50°00'N, 76°00'%; (3) the Chingiz provincs, occupying approximately
the middle of the Upland and contered at about 48°30'N, 79°00'%;
(4) the Tarbagatay pfovincé in the southeastern corner of the Upland at
LT°30N, £2°00'%; and (5) the Kalba Mountain Renge in the northeast at
approximately 49°30'N, 83°30'E. '

o 8 =
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In the Ekibastus province the prinoipal rocks are effusives
of Silurian age. Upper Silurian effusives, oomﬁriaed éf complieated
depths of porphyrites and their tuffs, are found only in the southein
ph.rt of the provinco.. In the upper portion, ali:ites and felsites'
become significant, aleng with porphyrites. Beneath the Upper Silurian
48 a zone of 'transition to Lower Silurian, which is composed of

hyrit.ic deposits, with interstratifications of sedimentary rock.
Underlying the transitioml sone 18 a Lower Silurisn stratum of
congl‘meratcs and sandstones, through which are scattered a few
porphyrites. Outflows of microdiabases and porphyries of diabase and
hornblende are evidcnt- in Lower Silurian formations, especially .'m
its upper portions. Diabases, diabase porphyrites, spilites, al'bitel'u,
felsites, olivine basalt, and porphyrites with phenocrysts of augite,
hornblende or plagioclase are among the eomponents of :efmsiv'e rocks.
Orthoclase porphyrieé with microperthite phexiocryst.a are infrequently
encounterad;‘ _Anélyaeu of felsitic quartz albites gives the following -
chemical composition by percent for effuaiv.e_n of the Fkibastuz region:

Amalysis Number : Analysis Number

Mineral _J... .2 3  Mineral _1 2 2.
510, 76,25 76.08 737 MWg0  0.09 0.27 0.25.
10,  0.07 0.22 0.45 Ca0 0.33 0.3 0:42
41,03  11.69 12.46 1491 Nan0 2.8, 3.27 449
Fe0p 188 175 2.70 K,0 5.0 378 3.60
Fe0 0.0 0.5 0.71 €O, 0,12 0.18 ....
#no 0.02 0.01 0.02 Hy 0.54 1.09 0.99

«9
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As a result of‘ folding, the effusives contain a mitiplicity of
intrusions in the f'orm of stocka and small bodies of gran:lte porphyries,
alkaline granites, granodiorites, syenites, diorites, and gabbros,

In the southern part of the area, most of these intrusions ecour gs
stock:. Stocks of arfvedsonite~anorthoclase granite porphyries are
present in the Shakshan vieinity (51°10%N, 76°00'E). At contact zones
these rocks are characterized by the presenca of actinolite, epidota,
and albite gravels. The chemical composition of the arfvedsonite~
anorthoclase granite porphyry by percent is as followss

Bieral Percent Mineral Percont Mineral Percegt

810, 74.97  FeO 0.98  Nay0 3.96
T10, 0.32  Mn0 0.05 K0 442
A0, 1201 Mgo 0.25 HO 0.48
Fep03 2,03 Ca0 0.32 |

Diorite porphwrioa form rather extena:lve laccolithic intrusions
at two areas. - approximately 51°30'N, 75°50'E and 51°50'N, 75940VE,
These porphyries have phenoerysts of strongly aericitized plagioch.se
embedded in a fine grained groundmass:. Hornblende 1s almost totally
absent. Laceoliths in the vicinity of Lake UcheKul! (51°30'N, 75°50' E)
have albite porphyries, plagioclase porphyries, and felsites in a
¢lose association with intrusive diabues, gabbres; and speasartite.
To the north of: the Uch-Kul' laccoliths 1lies a long (67 kn.), marrow
belt of serpentines exhibiting strong metamorphic features, Theas

" serpentines form the core of two large massifa. These massifs contain

- 10 -
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gabbroe, ddorite porphyries, garnets, pyroxene, vesuvian, and
actinolite along wiﬁh serpentines,

2. Bayan-Aul Province

In the Bayan<Aul province, the rbcka are chiefly of Palsozole
age although some are Mesozolc and Cenozoic. The dominant formations
are Silurian to the east and Devonian and Carboniferous to the west.,
Granitic magmas wore intruded into the Paleozolc formations, chiefly
in the area to the right of the Chederny River in the eastern part of
the province. |

Silurian formations are made up principally of the three following
stratas " (1) Upper Silurian sandstone; (2) Upper Silurisn porphyrites
and tuffs; and (3) Lower Silurian ancient porphyritic lavas, tuffs,
sands, agglomei'ates, and limestones. The Devonian concists of sands,
'cdnglomeratea, andl marl overlying limestones. Clay and sand depesits,

‘ 'w:l»th traces of coal, comprise the Carboniferous formations.

Graywcke, with fragmentary porphyritic materials, ie the principal
constituent of Upper Silurian. Underlying the graywacke is a formation
of plegioclase porphyrite, agglomerates and sands, dark colored lavas,
tuff-breccias, and conglomerates. The porphyrites have phenocrysts of
/plagioela‘s‘a, sometimes accompanied by pyroxene or olivine. Vulcanic
tuffs, which are widely distributed, contain glass, plagioclase, pyroxene,
chlorite, epidote, limonite, quartz, and chalecedony.

‘ The Lower Silurian porphyrite formation j.s extremely varied in

character. Among its constituents are spilites, spherieal lavas, and

1;1%’ breccias. | The spilites are made up of albite-oligoclase, augite,
~]ll -
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and strozjgly chloritized gléaa. Labradorité and andesite are present
in phenoprysta. The grézmdmgsa contains much albite, Hematite,
magnat;te, and ilmenite are widely diffused Ehroughout the formation,
and caleite, prenite, chlorite, spidote, and .‘hugi.te- are also present.
Lavas are highly erystallized and conté.in plagioclase, ophyte,‘ and
albite, with scme augite sccompanied by olivine. Seattered throughout

~ are amygdiles of caleite, prenite, epidote, geolite, chlorits,

actinolite, ehalcedony, and quartz. Strata of siliceous schists and
various colored jaspars are sometimes interbvedded in Lower Silurian
fquiénao. » . 4

| Intrusi.oné ofisﬂur:lan age in the fqrm of gabbros, pyroxenes,
peridotites, and granodiorites break through both ﬁpperland.Low@r
Silurian fqrmhtions. Gmnouyanite 1ntrusions are found in Vthe—inorthern
part of thé provinee in 'the Tolpak }Imxﬂtaihs. The granosyenite is
characterised by the presence of the followings orthoclase-perthite

41 percent; élagioclasa 29 percent; quarts 17 percent; blotite 5 percent;

}mornblenda 1 perconts apatite 1 percent{;‘ end ore minerals 6 percent.
Constituents of the peridotites 'are olivine, bronzitite, titanite,
—magnétife, ehlorit.e, and diallagite.

Devonian dept;sit_? of the Bayan-Aul .provmce'.are chieﬂsr lzw;aa, '
with their tuffs, and sedimentary tuffites with conglomerates. The
effusives are ossentially of the thres following types, depending
upon the type of phenocrysts present: (1) qmrtzupérthite-, (2),\pgrthite’, .

~ and (3) albite. Oligoclase, andesite, albite, perthite, quarts,

ahorthoclase, and hornblende porphyries h_aire also been identified.

- 12 =
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- Post Carboniferous intrusions produced laceoliths, stocks, and
dikes of granites, syenites, monzonites, and syenite porphyries.
Outerops of granite occupy 12 percent of the Bayan-Aul area and ure
concentrated in two bolts -- one to the south eat":tending for 200
kilometers and the other to the northeast. |

Various forme of red granites are dominanﬁ: in the southern helt.
Dikea‘.of‘ lamprophyres, aplits, and pegmatite are numerous. At contacts
the granites -Qre altered to ay‘?nites, monzonitcs, granodiorites, and
quarts diorites. Ainalyses of red granites give the following resultes
quni'bz 30«33 percent, perthite 45 percént, oligoclase 20 percent,
and blotite or hornblende 2-4 percent. '

‘Intruaions of the northern belt are prinocipally gréy gi’anito'a,
Analyses of northern granites at Kysyl show their approximate compositions
to be as follows: oligoclase 10«20 percent, perthite 50-55 percent,
and quartz 25-30 percent. Granites near Bayan-Aul have the following
composition: quarts 1? percent, microclinesperthite 48 percent,
oligoclase 31 percent, and biotite 2 percent. Granodiorites in the
sams vicinity are composed oft quartz 21 perecent, plagioclase 50«55
percgnt and microperthite 10«15 percent. At contacta of intrusions, '
‘sandstones tend to be altered toward quartz and limestones toward |
rﬁarble; There is also an associated developuent of hedenbergite, "
diopside, garnet, epidota, chlorite, and hornblende. |

3. ghi ge |

The Chingiz provinee is blanketed with Paleozoic effusives
ranging from Cambrian age through Carbonifsrous. All of the Paleozole
-l3 -
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deposits have roughly the same metamorphic character and possess &
phyllitic rather than s typical schistose mature., Cambrian

phyllites contain Mteratratificatinna of porphyr!.tes and porphwri es
' thnt have been affected by metamorphic processes to such a degree as

to make them di_fﬂeult to distinguish from aedimentary phyllites. The
effusive porphyritic interstratifications of Silurian, Devenian, end
carboniferm are much less metamorphosed than those of Cambrian ege.
Quarts, albite, and orthoclase porphyries are most commohlj encountered
in the area. The most common phenﬁcrysta embedded in quarts porphyries
are quarts, orthoclaae, and plagloclase. Pprphyriteu contain phenocrysts
of oligoclase, andesine, and horﬁblenda embedded in a pllitic or
hyalopilitic groundmass. |
4. Tarbagatay Province
The Tarbagatey province is overlaln principally with Middle

Devonian and Lower Carboniferous depoaits. Middle Devonian deposits are
netamorphosed green and red clay-sehiate a.nd phyllites, Many outerops
of granite, prineipally the biot:lte variety, break through the depoai‘bs.
At the ea:tremities of granite outerops, diorites and syenites are
found. Effusive rocks are represented also by quarts porphyries and
their tuffa, disbase, porphyrites, and melaphyres. Since aﬁalyads of
Tarbagatay rocke are unavailable, the chemical composition of similar
roeks of the adjoining Dshungarian A.la Tau are given (in percent

of total composition).
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- Analysie Rumber
Minerals __1 2 3 A 5 - S | g

810, 69.83 68.68 68.70 48.61 64.51 60.71 52.02 62.82

TI0, 0,54 0.55 0.0 1.22 ... .... 1.05 0.60
A1,0, 16.63 17.69 16.24 20.% 17.55 20,30 19.03 18.33
Fon0, e e 22 e 328 224 573 2.%
PO 367 260 021 7.2 146 2.5 340 0.6
Mg0 L7810 2.04 _7.42‘ 2.2, 1.73 3.08 1.1
Ca0 190 210 2,33 8.8 4.60 3.08 8.60 7.09
Na,,0 340 413 18 3.05 205 578 309 2.6
R,0 170 3.5 48 0.64 245 273 112 3.02
Hy0 0.8 0.5 1.86 1.94 1.76 1.7 2.33 0.6

v5. Kalba Province .

The Kalba region as a whole is lithelogically dominated by
strongly metamorphosed Lower Carboniferous schists and sandstones with
occasional lenses of lin'iestone and in scme places interstratifications
of coal and llimeston‘e. in the southern part of the Kalba prtlsvineer, :
there are tuffaceous sandy deposits with interstratification of jaspar.
In the northwestern part of the Kalba momtains, Devonlan clay schists,
tuffites,_ end jaspar are f‘ound. Alkaline granitic intrusions, accompsnied
by veinstones, are widely distributed throughout the prpyinca. These
intrusions, have gneisa.like charscteristies, with the tendency of
plagicclass to be united with quartz and potaéh feldspar. In the
southern part of the Kalta Renge granodiorite intrusions form small
massifs, with which olivine, gold, and wolframite are associated.

=15 »
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Magmatic activity produced a large mumber of aplite, pegmatite, and
quartsite dikes. Tin 1s associated with quartzite dikes.

_ Kalbﬁ granites are usually coars§ grained and hi?mline. They
consist of quarts, mleroeline, plagloclase, blotite, mscovite,
zircon, apatite, sericite, epidote, chlorite, and limonite. The
average granite has about 31«39 percent microcline and 27-31 percent
plagioélaae; the biotite and museovite content 18 negligible.
Medium grained granités, in addition to the above composition, also
contain tiﬁnita, magnetite, and sagenite. The granodiorites are
ua’ip.lly composed' of quartz 24»33 percent, microcline 0.8 « 0.9 percent,
plagioclase 53-56 percent, and biotite 1021 percent, with muscovite,
zircon, and apatite, among the secondary minerals. In the granodiorite .
massifs of the aouﬁhern part of the Kalba province the reck composition

is quarts 15 percsnt, microcline 9 percent, plagioclase 66 percent,

biotita 8 percent, and epldote 2 pereent.

In contact zones there are developmenta of velny eplites, d‘l.orite-
perphyrites, quartzediorite porphyries, granite porphyries, and pegmatites.
Pegmtite dikes or veins econtain aplite, a large amount of feldspar
and quarts, musewite, tourmaline; sometimes topaz, scheelite, augite,
and beryl are present. At granite contacts in some areaa, there are
breccias made up of quértz ’ plagioclase; 8 large a;nount of blotite,
epidote, and :ircon; At' the extremities of granitic intrusions, there
are formations of plagicelase-mierecline schists, chlorite-tourmaline
schists with metacryéta of chlorite, tourmaline-mica schists, mica-
andalusite schists, and biotite schists,

-1l6 -
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Chemical analyses of granitic rock of the Kalba province in
percent of total rock composition gave the following results:

Analysie Number _ Analysis Number
Mineral _1_ 2 3 Minorgl _1 2 3
$10,  73.03 71.25 65.86 Ca0 0.7 1.14 3.09
TI0,  ..eeo 0.35 0,60 Nad 404 2.62 397
ALO, 1331 L. 15.30 K0 612 4.86  3.47
Fe,0, .87 1.35 2.76 H,0 0.46 1.12 1.20
FeO 0.94 115 1.95 Py04 ceee 0.4 0,19
MnO 0,09 S 0.27 0.3, 0.35
MgO eeee 0.59 1.3 '

C. Balkhash Sands

" The Balkhash Sends is an enclosed bastn with post Tertlary
fluvio-glacial and alluvial lake sand deposits, 75 percent of which is
covered by aeolian sanda; The sands are well rolled, small (sometimes
pulverized) grains of quartz. Quartz graine are usually covered with a
thin £1lm of hydrates and iron oxides. In addition to quartz, grains
of hornblende, sugite, megnetite, mica, and feldspar are fairly'

~ abundant. |

D, Altay Region
The rock cover in the Altay Region consists mainly of metamorphosed
Devonian and Carboniferous strata. In the northeast there is a very
small area of Cambrian ard Silurisn in the form of schists, sandstones,
tuffs, and 11mes;tone. At the terminmation of the Pa.leozoi_tf era the ares
«l7 -
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experienced intense folding and, as a consequence, many intrusions
of graniticetype rocks. Polymetallie oréa, gold, wolfram, and tin
are associated with these mtn;sions. '

The mountain streteh to the right of the Irtysh River has been
described as cdnta:lz;:lng the following rockss (1) stratified veins of
granulites containing quarts, albite, urthoclase, mierocline, and
orthoclase with admixture of almandite, as well as some tourmlinen,
ma.gnet.ite, pyrite, and quarts-tourmaline ve:lns; (2) mica schists;

(3) twin mica granite schists; (4) graniteastaurolite schistss (5)
disthene-granite schists composed of disthene, biotite, ‘and granite
with admixture of quartz; (6) mica gnelss; (7) biotite gneiss of
porphyroblastic granite; (8) muscovite gneiss with strongly sericitized
plagioclase; (9) twin miea gneiks; .( 10) hornblende gneiss; and ( 11)‘
amphibolite and hornblende achists. | |

At contact zones of these rocks the following dweloﬁmﬁs are
4in evidence: (1) strata of pyroxene gneiss developed fx-om sedimentary
roek, which occur along the River Ul'be and include among the cons‘t.ituenta
diopside, plagioclase quarts, and calelte; (2) strata of bictite gneias
eontaining blotite, oligoclase, and aridesine; and (3) among pyroxene
gneisses of the Ul'be areé., interstratifications of acapolite-diop'side
schists, which are fine grained rocks composed of quartz 20«40 percent,
seapolite 30-40 percent, and diopside 30-40 percent, with an adm:lxbure
of titanite,

There is also a distribution of (1) clastie gneiss of albite and
quarts with an admixture of titenite, chlorite, epidote, and pyrite;

-1l8 =
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(2) epidosite with bands of quarts and epidote, which oceurs in the

northern outskirts only; (3) strata of chlorite schists with seams of
quartz and crystals of pyrite; chlﬁrite 6omprises 75 percent of the
rock, Metamorphism also produced quartzesericite schists and sericite
tale.

‘Fxtrueive rocks of the Altay Region inelude: (1) quartzealbite
porphyries with phenoerysts of quarts and ,feldape,r' embedded in a felsitic
groundmsa s With scales of sericite found on the surfaces of schistosity;
(2) felsitic albite porphyries containing considerable amounts of
sericite and occa‘sionally chlorite, epidots, and actinolité’; (3) felsites.
whose groundmass is compesed of quartz and feldspar; and occasionally
(4) fine grained epidote porphyries with phenocrysts of albite
plagioclase and a groundmass of quarts, albite, and feldspar.

w*dely distributed 4n the Zyryanskoye area (49°40'N, R4°20'F)
are granitie rocks characterized by an almost negligible amount of
schietoéity. Near contacts the granitss acquire a porphyritic structurs
and contain considerable epldote. Amphibolites are also present.

«l9 =
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. FLORA

The pattern of vegetation in the Northeast Kazakhstan Area
corresponds closely to the physical regions. The vegetation of the
West Siberian Lowland 1s largely steppe. The Lske Balkhash areé, is
semi-desert and 'desert.- On the hilly and mountainous slopes of the
Kazakh Folded Upland and the Altay Mountaina the vegetation is a complex
mixture that varies with the elevation.

A. Yegt Siberian Lowland

“xoept for the belts of trees on the higher portions of. :bhe nountain
8lopes, forest vegetation is to be found only in the Ob' River ares
in the norﬁheaatern corner of the West Siberian Lowland. Tven hers,
tfees oceupy ‘only a small part of the total ares, which is prédominantly
grassland. Small grdyea of itrees, cemposed chiefly of pine and bi:rcli,
give the landscape a characteristically pﬁrkland appearancé.

The groves of trees become increasingly rarer to the south, and the
nixed forestegrassland zone merges into the aﬁeppe zone. In the true
ateppe, grass completely dominates the vegetation cover. The mmbe-f
of species represented in the steppe zone is considerable, being somewhat
higher in the north, and gradually declining %o the south.

Varicus types of feather grass predominate on the belt of chernozem
soilé aouthénst of the eity of Slavgorod, in the northern part of this
steppe zons. In this northern belt, maidenhair, steppe oat, aﬁd fescue
are }ganara.llr asgsociated with the feather grasees. S‘be_ppe alfalfa and

w20 -
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astragalus (Astragalus macropus) are the two most characteristic
leguminous plants.l Other typical repreaontatives of the natursl
vegetation are cinquefoil (Potentilla), wild thyme (Thymus serpyllum),
veronica (Veronica officinslis), and a serics of Sfberian forms of
wormwood (Artemisia glauea, A, latifolia, etc.). Most of the nerthern
belt 1s at present under cultivaﬂon,' with graiﬁs » espacially wheat,

‘being the principal erops. Grazing and hay production are also gignificant
wherever aoil-:_noisture conditions are favorable, as along the shores of
the few fresh water iakes. Ag a result of excessive grazing in sbme
localities, the original gra.ée cover has been supplanted by wormwood.

‘ In- the southern part of the steppe zone, along the banks of the
Irtysh River in the Pavlodar-Semipalatinsk area, the prinecipal components'
of thé vegetation cover are feather grass and fescus. The decreasing
quantity of moisture available for the vegetation here is reflected
both by the dominance of the more xefophytie- forms, and by the sharp
reduction in the area of sod cover (40-60 percent of the surface).
Befwem the patchea of feather graaé and fescue (generally intermixed
with maidenhaﬁ and koeleria) are onions and several species of
wornwood. Along the banks of the salt lakes and in the depressions where
the groundswater table approeches élos@ to the éurface, solonchak soils
support halophytic vegetation such as glasswort ( Salicornia herbaces)

and Haloenemunm strobilaceum. The floodplain of the Irtysh River, with
its cover of meadow grass s bede of reeds, and groups ef shrubs alecng the

1. 1In citing species, both the common and Latin designation have been
used where possible. In some instances, however, only the common generie
term or the Latin desigmation was available,
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banks, forms a vivid contrast with the characteristic steppe vegetation
cover of the area. During the epring, when the moisture of .the soil

is at its maximum, quickegrowing mesophytic perennials and ennuals may
become established. In the southern steppe zone the natural jv.egetantion
1s preserved over considerably larger areas than in the Anorth:, since
agriculture is limited to flood plains and the other amall areas 4wb1'ere

s0ll moisturs conditions are favorable.

B. Fol. U
To the south of the steppe zone is the Kezakh Upland extending
| from Karkaralinsk eastward. Here difference in elevation is ‘bhe,epntrolling
factor ."m -thp distribution of vegetation. The highest sections of the
slopes aupporf considerable pine forest. In the mountain valleys amd'
the interVediate upland areas, birches, aspen, pyrola (Pyrola rotundifolia),
and Monesls ggngg;ﬂgm are the dominant types of vegetation. Even such
northern forest and marsh forms as -eriophorium (Eriophorium polyctachium),
Lupuls campostris, lathyrus (Lathvrus palustrls), Lysimachia vulzaris,
carex (Carex cacspitoss), and Fragaria vesca grow in these high mowntain
valleys. 4 |
T}‘le.aomewhat lower slevations are dominated by steppe vegetation,

in which feather grass, fescue, koeleria (Kocleria gracilis), desert:

~oat (Avens depertorum), and crested wheat grass (Agropyrum cristatum)

constitute the principal types. Species of 8sgondary importanbe

inelude Onosma simplicisaimum, seablous (Scabioss isetensis), gypsophila

- 22 -
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(Grpsophila gmelini), aster (Aster alpinus), Centaures sibirica, and
Statiee speciosg.

- The low-lying, level southern part of the Kazakh Upland supports
only a poor wormwoodegrassy semidesert vegetation. Among the principal
species rapresented'are capillary feather grass (Mm_},
“Lessing's feather grass (Stipe Lessingiana), steppe fescue (M
guleata), koeleria (Kogleria gracilis), w wormwood
(w 4. campestus).

C. Balkhash Region

, The area lilmadiately adjoining Lake Balkhash is generally classified
as desert. North of the lake the aparse vegetation ‘cover 1s dominated

by wormwood and halophytes. On the small patches of sandy éoilaa the
solonchak sawmul (Hgloxylon aphyllum), and possibly Populus diversifolia
and Cgll;gm‘ aphyllum, may be found. The area to the south of Lake
Balkhash is largely a sandy desert. Sandy ridges, extending to heights
of 510 meters, are the dominant relief features. On the top.of.these
ridges the vegation cover is limited 'to peammophytic shrubs -~ calligonum
(Calligonum aphyllum, C, leucocladum), white or sand sausaul (Haloxylon
persicun), and some pinnate aristida (4ristida pennata). On the slopes
of the ridges the vegetation cover incresses slightly. The characteristic
species include the "Dzhungarian or green wormwood" (Artemisia songorica),

ephedra (Ephedra lomatolepis), Rurots ceratoldes, Agropyrum sibirica,
Salsola pellucida. Vegetation is somewhat denser in the depressions

between the ridges and on the level sandy areas. Here the solonchak
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sauxsul is a dominant specles, together with white wormwood (Artemisia
terrae albae), sedge (Carex physodes), Kochia prostrata, and ephemerons.
Near settlements the wegetation cover has been altered somewhat, and

the sandy ridges are no longer well stabilized. The sands tend to migrate,
and distinet crescent dunes begin to appear. On this moving sand,
vegotation is either absent or limited to such pionéara as pinngte

aristids (Aristida pennsta) and Chondrills ambioua.

D. Altsy Region

The complex vegetation pattern of the mountainous eastern zone is
intimately.aasociated with vertical differences in elevation. The
principal vegetation types are: (1) almost bare tundra en the high
mountain slopes, (2) coniferous forests on the intermediate portions
of the slopes, (3) grass steppe, and £inelly (4) semi-desert. In
the Altay, for example, the highest peaks lie above the upper 1limit
of trees, and the vegatation is 1imited to mosses or lichens, with
oceasional dwarf birches. The upper boundary of forest vegetation
ranges between 1,950 and 2,400 meters, with the higher elevations
being typical of the southern and easterm Altay. In the southern Altay,
the forest belt extends down to 1,000 meters and 1;1. the west to 350 meters.
The vertic_al distribution of these zones is compliecgted locally by
actiﬂties of man and by differences in exposure. Because of the more
Iintensive action of the sun's rays, the south«facing slopes are drier,
As a result, the southefacing 'slopea of a given valley masy be devoid of
'trees,, while the opposite slopevis densely forested. Continuous

2 -
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cuttings and fires have denuded other areas of the original cover of
eoniferous forest, predeminantly Siberian larch ( Lerix sibirica) and
Siberian pine (Pinus sibirica). On the higher portions off the slope,
birch and aspen may replace the original forest covar, Farther down
the slope, such a disturbed forest cover ie generally succeded by a
grass cover which provides sdditional meadow and pasture aress.

This mountainous meadow landscape has ‘becone e characteristic feature
of the Altay. The flora of the lower«lying portions of the mountain
slopes is similar to tﬁat of the steppe and semi-desert zones deseribéd.

- 25 -
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V. SOmS

A. West Siberian Lowland
The pattern of soil distribution within the Northeast Kazakhstan

Area coincides fairly closely with that of vegetation. On the West
Siberian Lowland, chmmqm 80ils predominate in the northeast. Thelr
hums content 1s higﬁ, meaguring about 5-10 percent of the upper soil
horizon. The thickness of the humus layer is about 35-70 centimeters.
The sone of carbonate sccummlation may reach a thiecknese of 60«70
centimeters. On the drier southern and western margine of the Lowland,
chesnut solls are well developed. The humus layex" of these chesnvt
soils reaches a maximum thickness ‘of 50 centimeters. Their humms
content is somewhat lower than that of the true chernozems, amounting
to about 4«7 percent. Another characteristic of the chesnut soils

18 the large content of caleium near the surface. In the depressions
within the West Siberian Lowland, the characteristic solls are solonets
solonchak, both of which have a high ealt content. The texture of the
West Siberian Lowland soils varies considerably, for the alluvial

parent material ranges from clays to sands.

B. K Fo T
The solls on the Kazakh Upland ﬁre somevhat coarser in texture
than those of the Lowland., They are .é;enerally shallow and contain a
high proportion of stones, and cutcrops of bare rock are numerous throughout
the aéea. Although the Upland soile 'are not as well developed as those
o 26 -
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in the southern part of the West Siberian Lowland, they are generally
classified as chesnut soils.
C. Ballkhash Region

- Immedistely north of Lake Balkhash are the brown and sierozenm
solls ,'bh;at are chnraeteriaticqlly developed under desert conditione.
The bums content of these soils is low, the maximum being 12 percent.
The sone of earﬁonate accumlation lies at a high level and may even
reach the surface.

_ South of Lake Balkhash, sande predominate. The sands, being
little changed by stileforming processes, remain an infertile parent
material without a developed soil profile, In some parts of this area
the patches of salt pan and solonchak mey cover as much as 20 percent
of the surface. A primitive grey alkaline soil in the southwestern
corner of the Balkhash Region, is the only example of true soil

development in the Region.

D. BEgstern Mountains

The distribution of solls in the mountainous eastern part of the
Northeast Kazalkhstan Area is similar to the diétr:lbution of vegetation
and, like it, has a zonal pattern that varies with tﬁe elevatien,

This pattern is well 11luatrated by the seoill zonation in the Dzﬁungarian
Als<Tau. The lowest portions of the albpas have sierozem soils,
solonchaks, and desert sands. Between 600 and 800 metera, chesnut: sb:lls
appear. The chernozem develops at elevations ranging from 800 to
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1,200 meters. Above 1,200 meters the soils under the cover ﬁf forest
and mountain meadow are slightly podmolic. Above the zone of forest
vegatation, are poorly developed soils, with numerous rockioutcropa
on the high mountain slopes. The ssquence of zonés in the Altay 1s
similar, except for the omission of the desert sierozams, sands, and

solonchaks.,
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VII. LARK™S

A. Vest Siberian Low

The poorly drained T4'."1;31'. Siberian Lowland contains a large number
of smali, ahallﬁ lakes. In some areas the lakes are scattered singly
over the surface; in other looaiiti.ea they tend to osccur in groups.
Some are fresh or nearly so, whereas in other the concentration of
salts is so strong that part of the salt is precipitated out every
-yoazf during the period of high evaporation. Saline and freshewiter’
‘lakes may occur side by side,- Sodium chloride is common to all
the saline lakes, but the carbonate and sulphate contént may reach
considerabls propdrt:lona. Chemical analyses of various lakes in the

West Siberian Loaland are given in Table 1.

B. Kazakh Folded U

The lakes of the Kasakh Upland also are generally small and shallow,
and the great majority are strongly saline. Scattorod among the
numerous saline lakes, however, are a number of fresh water or only
alightly nal:lne J.akee. Chemical analyses available for lakes in the
Kazakh Upland are given in Table 2. ,

Since the analysis for Lake Bol'shoy Kalkaman is given on the basis
of aafltl eontent instead of ions, it could not be Mcorborate‘d into the
table. The a.m_zlysié 18 therefors given separately (see page 33).

SWRT
SECURTTY INFORMAT ION .

Approved For Release : CIA-RDP79-00945A000100040001-8



LU dms
- 0f -

LDV CELEN L ALIUNOES

Approved For Release : CIA-RDP79-00945A000100040001-8

Table 1. -Analysgs of lakes of the Wast Siberian Lowland

: Composition in Gram Tons per ILiter
Chloride Su%phata Carbonate Bicarbonate Sodium Yagnesium Calcium Density
=)

Lake (=) ) (=) ) () (44)  (3aume)  pm ‘
Bol!shoye 3.83 1.c8 -7.13 1.16 8.9 ..... ceeee 179 L,
Pelukhovskoye
Bol? shoye 114.55 6.68 C.43 6.53 54,28 13,04 . c.
Varovoye ‘ , )
Gor* koye® 697 1,08 1.86 1,96 L TP 15 S
Cornostayevo 132.70 59,20 vossa 0.135 95.90  1c.01 teeeo cevee ceas
Kucherpak 41.81 9.33 73.78 22.15 96.56 ... cocon 27.5° ... .
Kuchux! 7.1 31.63 beaee 0.67 A7.80  7.23  o.k9 ... ... ]
Kuludinskoye 141,10 26,20 sonse e or e 91.40 6.75 ceane cosas cces &
Maltiye A' 35.13 .42 42,40 16.26 62,07 - ..... 17.4° ...
Petukhovskoye
valfiye - 7.83‘ 1.94 15.9C 6.53 .60 ..... 6.2° ...,
Petukhovskaye A ‘ _
Peresheyachmoyel  4.18 .7 147 2.47 2 L T (
Srostinskoye! .61 0.3 0,33 1.89 212 veeer eeeer e,
Tanatar I 12.56 3.65 17.15 2.5 24,0 ..., 7.0°  ....
Tanatar IT 531 1.8 12,11 1.67 1617 eeren ... 5.0° ...

1. Composition given in gram ions per kilozram.
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Composition in Gram Ions per %iter' T —
i 3 : i te Sodium Kamesiun Calcium Y
Chorie duphate Gamate BT W Ga) GO (Gwe) o
Take - - . : >
) . ansee sse s 500 . sae
Tanatar ITL 7.7L 2.43 1C.C7 2.54 . 14.89 | -
Tanatar IV 2,15 1.01 4 .C2 B Y 5,0 6.17 ccnse cenas °
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Table 2. Analyses of Lakes in the Kazakh Folded Upland

5§
[~
iz op B84
Composition in Gram Tons per Liter rss -gé oD 8
_ Chloride Sulphate Carbonate Bicarbonate Sodium Magnesium Fotassium Calcium g o H 28 29b
Lake (=) (=) (=) (=) (65) (+4) R @) DA~ G0 HOo—
Al'gren Sor S.14 12,63 2,27 10X 0942 2.7  ...... 1,017 C.636
Altybay-Sor  177.38  67.56 ceeee 102,70 © 22.3% 2,36 ceeee 37146 1.2,3 3.231
wibas-Tuz 1960  5.%3  9.3L 13.50 95.93  ..... 10.38  5.08, 335.8  1.206 3.76%
Kemmer~Tuz® 163,50  39.79 cenne 94,30 10.87 2,426 ceiee eeree eenen
(Kemper-Tuz,
Temir-Tuz )
1. Density -- 26.5 Baume at 26°C.
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Lake Bolfshoy Kalkaman
Composition in grams per kilogranm
| Sodfum chloride 184,91
Magneéium chlorﬂk -168.68 :
Caleium sulphate 1.3,
Magnesium sulphate 18,19
All so0lid materials: 354.83 gmmp per liter
Specific gravity: 1,24

C. Altay Region

The 1ak'es in the Altay area are few in number, small in size,
and are located principa.lly in the river basins. = Although detailed _
chemical analyses are meager or almost entirel_y lac;:king, the minéral
content of the Altay lakes is probably considerabely lower than that
of the lakes in other parts of the Northeast Kazakhstan Area. The g
following facts supnort this infarences (1) drainago is over ancient
erystalline and metamorphic ‘rocks, (2) the rate of flow 1s high, |

(3) the‘we.t.er changes rapidly, and (4) the rate of evaporation is low.

'D. Lake Balkhash

Lake Balkhash, the largest lake within the Northeast Kazakhstan
Arca, has a length of over 600 kilometers and is fairly shallow, In
the westorn part the average daéth 1s 8lightly less than 5 meters.
In the east the depth is somewhat greater, ranging between 5.5 a.ﬁd

12.3 meters on the average. The chemical composition of the water

e 33 -
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varies considerably from place to place and from season to season.
The eastern part ie saline, vhereas most of the mtefn part is fresh,
The differense in composition 1s attributable to the tremendous
quantities of fresh water contributed by the ILi River in the west.

In July the salinity of the water is at a minimum, principﬁlly

‘because of the seascrially greater volume of water provided by the Ili,

After July the effeot of the high rate of evaporation makes itself
felt, and ﬁhe salinity gradually inoreuuﬁ until it reaches a maximm
in the period from January to March, Detailed chemical analyses of the
saline eastern part are not ﬁ'aihble, but sulphate and chloride salts

predominate,

A T
SPOR™T
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TOPOGRAPHIC COVRAGE

)

There is no un:lform large-scale topographic covérage amilsble for
the study area. The Russian 1:500,000 series 'published in 1939 by
the Principal Administration for Géodeay and Cartography (Glawvnoys
Upravleniye Geodesii 1 Kartografii pri SNK SSSR) 1s the largeste-scsle
series available that includes a considerable portion of the Northeast
Kazakhstan Area. Tven at 1: 500,000 complete c‘bverage 12 not available.
For areas for which sheats of the l: 50d,000 series are not available,
the Army Map Service 1:1,000,000 series (1950) should be used,
Reproductions of the available shests of the Russian 1:500,000 series
and originals of the required sheets of the AMS 131,000,000 series are
provided with the study. |

Topographic Coverage Diagram for Accompanying Maps

STCRET
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